The 1 H NMR spectra were obtained using a JOEL JNM-ECA400 apparatus, while the 2D ROESY spectrum was obtained using a JOEL JNM-ECA600 apparatus. The UV/Vis spectra were measured using a HITACHI U-3010 spectrophotometer. For all the UV-Vis spectra, path length was 10.0 mm.
General instrumentation and methods.
The 1 H NMR spectra were obtained using a JOEL JNM-ECA400 apparatus, while the 2D ROESY spectrum was obtained using a JOEL JNM-ECA600 apparatus. The UV/Vis spectra were measured using a HITACHI U-3010 spectrophotometer. For all the UV-Vis spectra, path length was 10.0 mm.
The Fenton reagents used in this work contained two components: 50 mM FeCl 3 aqueous solution (containing 1 M HCl to avoid hydrolysis) and 500 mM H 2 O 2 aqueous solution. As a typical process, 2 μL FeCl 3 solution and 10 μL H 2 O 2 solution were added into DPP or DPP/(CB [7] ) 2 aqueous solution (0.1 mM, 1 mL), respectively. After a rapid mixing, the solution was immediately placed at a constant temperature to undergo Fenton oxidation. The reaction kinetics was monitored with the variation of UV/Vis absorption.
Electronic paramagnetic resonance (EPR) measurements were performed on a JEOL JES-FA200 apparatus, with 9057 MHz microwave frequency and 4.00 mW power.
Isothermal titration calorimetry (ITC) experiments were carried out with a Microcal VP-ITC apparatus in acetate buffer solution (50 mM pH 4.75) at 298.15 K.
Synthesis of DPP derivatives.

Synthesis of DPP
3,6-Diphenyl-2,5-dihydropyrrolo [3,4-c] pyrrole-1,4-dione (0.5 g, 1.73 mmol) and 4.16 mmol NaH (~2.4 equivalent) were added into 15 mL anhydrous DMF. The mixture was stirred until there was no bubble of H 2 generated anymore. Then 1,8-dibromooctane (3.2 mL, 17.4 mmol) was added. The reaction mixture was continued stirring overnight at 85 °C. After being cooled to room temperature, the reaction mixture was instilled into water and extracted by diethyl ether for three times. Then the diethyl ether phase was collected, washed with water for two times and dried with Na 2 SO 4 for 3 h. The solution was filtered and the solvent was evaporated. The crude product was further purified using silica gel column chromatography with the solution of CH 2 
Synthesis of DPPC10
3,6-Diphenyl-2,5-dihydropyrrolo [3,4-c] pyrrole-1,4-dione (0.5 g, 1.73 mmol) and 7.00 mmol NaH (~4.0 equivalent) were added into 15 mL anhydrous DMF. The mixture was stirred until there was no bubble of H 2 generated anymore. Then 1,10-dibromodecane (3.2 mL, 14.0 mmol) was added. The reaction mixture was continued stirring overnight at 60 °C. After being cooled to room temperature, the reaction mixture was instilled into water and extracted by dichloromethane for three times. Then the dichloromethane phase was collected, washed with water for two times and dried with Na 2 SO 4 for 3 h.
The solution was filtered and the solvent was evaporated. The crude product was further purified using silica gel column chromatography with the solution of CH 2 Cl 2 as eluent to result in an orange powder.
The orange powder (Compound 3) was washed by pure hexane and dried. The yield was 11%. The absorption peak of DPP/(CB [7] ) 2 has a 10 nm red shift compared with DPP itself, while the absorption peak of DPP/(CB [8] ) 2 is similar to DPP itself. This difference is most likely to be attributed to the different supramolecular structures. As shown in Figure 6 and Figure S15 , the torsional angles between the DPP chromophore and the phenyl group are calculated to be 46.0° for DPP, 27.5° for DPP/(CB [7] ) 2 and 51.8° for DPP/(CB [8] ) 2 . The smaller torsional angle in DPP/(CB [7] ) 2 leads to a larger π-conjugation , which is responsible for the red shift 1,2 .
The color evolution of the aqueous solutions during Fenton oxidation
See Supplementary Video.
Detailed analysis on the Fenton oxidation kinetics of DPP, DPP/(CB[7]) 2 and DPP/(CB[8]) 2 .
According to the basic principle of chemical kinetics, when the initial concentrations of reactants keep constant, the relationship between reaction rate (k) and half-life (t 1/2 ) follows:
where t 1/2 can be obtained directly from the time-conversion curves. From our experiments, t 1/2 data at different temperatures were summarized in Table S1 . 
where E a is the apparent activation energy, A is the pre-exponential factor, R is universal gas constant and T is temperature. Thus we can obtain:
And then the equation can be further transformed to be:
From the data of half-life (t 1/2 ) at different temperatures (T), we can obtain the apparent activation energy (E a ) of Fenton oxidation with the linear fitting method, as shown in Figure S3 . 6. The activation effect of cucurbituril on DPP radical cation.
To confirm the activation effect of CB [8] on DPP •+ , we used UV-Vis spectroscopy to monitor the concentration of DPP •+ during the Fenton oxidation. As shown in Figure S4 (also in Figure 2a Figure S5 . After the introduction of CB [7] or CB [8] , the concentration of DPP •+ was clearly decreased, indicating that DPP •+ was less accumulated. A similar phenomenon was observed using EPR spectroscopy ( Figure S6 ). The EPR signal of DPP •+ with g = 2.0031 was observed after half of the Fenton oxidation. 5 In the system of DPP/(CB [7] ) 2 and DPP/(CB [8] ) 2 , no explicit EPR signal could be observed because of the low concentration during the oxidation process. There could be due to two possible reasons. First, the introduction of CB [7] or CB [8] inhibits the generation of DPP •+ . The other one is that the introduction of CB [7] or CB [8] accelerates the consumption of DPP •+ . Considering the acceleration of Fenton oxidation, the second one is more reasonable than the first one.
The concentration of DPP •+ after the introduction of CB [7] was already too low to be detected.
From either the UV-Vis spectra or the ESR spectra, no significant change of the concentration of DPP •+ during the oxidation was observed after the introduction of CB [7] and CB [8] . However, from the greater acceleration behavior of CB [8] , we can deduce that the DPP •+ is further activated by CB [8] than CB [7] . Further detailed discussion using theoretical modeling is presented below. 
Detailed analysis of the oxidation products of DPP, DPP/(CB[7]) 2 and DPP/(CB[8]) 2
The comparison of the oxidation products of DPP, DPP/(CB [7] ) 2 and DPP/(CB [8] ) 2 after 24 hours were shown in Figure S7 . From the 1 H-NMR spectra, we can find that considerable amount of aliphatic products and some aromatic products still remained. For DPP/(CB [7] ) 2 , little aromatic products could be observed and the concentrations of aliphatic products were lower than the degradation products of naked DPP. The sharp peak at 3.17 ppm refers to the signal of CH 3 OD in CB [7] . For DPP/(CB [8] ) 2 , no clear signal of any aromatic products were observed and the amount of aliphatic products were limited as well. The oxidation products of DPP were also analyzed by ESI-MS spectrum. In Figure S8 , some possible products were listed. Figure S8 . ESI-MS spectrum of the oxidation products of DPP and some estimated products.
Supramolecular structure of DPP/(CB[7]) 2 in aqueous solution
The structure of DPP/(CB [7] ) 2 was shown in Figure S9 . According to the 1 H-NMR, after the introduction of CB [7] , the signals of proton a, b shifted downfield and proton c ~ h shifted upfield, indicating that the alkyl chain was encapsulated into the cavity of CB [7] . ITC indicated that DPP formed a 1:2 supramolecular complex with CB [7] and the binding constant was 6.4 × 10 5 M -1 ( Figure   S10 ). Figure S10. ITC data and fitting curve for the titration of DPP (1.0 mM) into CB [7] (0.20 mM).
The ROESY of DPP/(CB[8]) 2 and naked DPP without CB[8].
According to Figure S11 To investigate the generality of this supramolecular activation strategy based on the formation of folded conformation complex, we synthesized a series of DPP derivatives with different chain lengths, containing DPPC6, DPP and DPPC10. For DPPC6/(CB [7] ) 2 , the acceleration ratio was 1.7 times and for DPPC10/(CB [7] ) 2 , it was 4.9 times. From this point of view, the acceleration ratios of Fenton oxidation were not high enough and easily affected by the length of alkyl chain. However, compared with CB [7] , the introduction of CB [8] showed much higher acceleration ratios of Fenton oxidation, which was 28 times for DPPC6/(CB [8] derivatives' complex with CB [7] and CB [8] . 
Computational details and theoretical results
The aforementioned supramolecular systems are rather bulky. We adopted a QM/MM approach that combines the accuracy of quantum mechanics (QM) and efficiency of classic molecular mechanism (MM). 6, 7 We used TIP3P model 8 for water and GAFF99SB force field 9 for DPP(C6, C8, C10), CB [7] and CB [8] moieties implemented from AmberTools16 package. 10 Since the whole system has three positive ions, we induced three Cl -counter-ions for the purpose of charge-balance. The QM/MM calculations were done with the ChemShell package 11 using Gaussian 03 12 for the QM part Figure   S15 for comparison, where the water environment and counter-ions are not shown for visual clarity.
The single-point full-QM calculation using the optimized geometries generated from QM/MM method was performed at the level of density functional theory (DFT) using ADF 2016.101 quantum chemistry software 17 to get atomic charges, spin densities, and MO one-electron energy levels. The spin densities of each system are shown in Figure S16 in detail. We used GGA PBE 18 exchangecorrelation functional and the scalar-relativistic zero-order regular approach (ZORA). 19 Charge embedded model was adopted to treat the CB [8] rings and the frozen core approximation with polarized triple-zeta (TZP) basis sets were applied for the DPP chains. 20 
Determination of the stable structure
From our geometry optimizations at the level of QM/MM approach, the stable structures of each radical are determined and are displayed in Figure S15 . CB [8] ring is larger so that it can capsulate the phenyl moieties, giving rise to smaller distance between the nearest oxygen atoms on CB rings and the unpaired electron center. In terms of the longer DPP chains, such as DPP and DPPC10, the DPP chain is bent in the terminal region due to the attraction force of opposite charges. 
Detailed study on the electrostatic effect of cucurbit[n]uril
The reactive activity of free radicals can be modulated via electrostatic potentials from the environment. As is shown, the ability of electron-withdrawing from CB[n] ring induced by electrostatic contribution affects the reactivity of the DPP radical. Thus we calculated the Mulliken spin distributions for each supramolecular cation for a systematical comparison, as plotted in Figure S16 .
Detailed distributions on each C atom in the central conjugated ring of DPP are listed in Table S2 . A distinct and remarkable trend was found that the localization degree of the single radical is the most in DPP/(CB [8] ) 2 system, consistent with highest oxidation rate via the experimental observation. modulating the spin distribution and accelerating the oxidation reaction rate. As has been shown, the calculated SOMO energies and localization of the free radical electron are indeed significantly affected by the electrostatic potentials from the bulky supramolecular ligands.
